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1 Among them, Cr 1−␦ Te is a ferromagnet with metallic conductivity with Curie temperatures of 170-360 K, where the magnetic and electronic properties are different depending on ␦. Extensive studies on the magnetism and the electronic specific heat coefficients have been performed so far. [2] [3] [4] To understand these properties, the band-structure calculation and the photoemission spectroscopy have been done. 5, 6 In the photoemission spectroscopy experiments studied by Shimada et al., while the overall features of the photoemission spectra agree with the calculated density of states, the satellite structure of the photoemission spectra, which does not appear in the band calculation is reproduced if the electronic correlation effect is taken into account. 6 Therefore, it is understood that these materials have the both localized and delocalized characters.
The x-ray absorption spectroscopy ͑XAS͒ and x-ray magnetic circular dichroism ͑XMCD͒ experiments are powerful tools to investigate the element specific electronic structure. One can examine the intersite hybridization between a transition metal and surrounding anions, by means of line-shape analyses of the XAS and XMCD spectra. In this study, we have performed Cr 2p core excited XAS and XMCD experiments of Cr 1−␦ Te ͑␦ = 0.17 and 0.33͒ and have analyzed the experimental spectra with using a configuration interaction cluster model calculation to understand how the electronic structure are related to ␦.
Cr 2p XAS and XMCD spectra were measured at BL25SU of SPring-8 by means of a total photoelectron yield method excited with a circularly polarized undulator radiation. [7] [8] [9] [10] The XMCD spectra were taken for a fixed helicity of light by reversing the applied magnetic field at each h. The external magnetic field was ϳ1.4 T at the sample position. A clean surface was obtained by in situ scraping of the samples with a diamond file under the ultra high vacuum condition ͑3 ϫ 10 −8 Pa͒. The temperature during the measurement was set at 110 K. The photon energy resolution was set to E / ⌬E = 5000 for the Cr 2p core excitation energy.
The Cr 2p XAS ͑I + and I − ͒ spectra of Cr 5 Te 6 ͑␦ = 0.17͒ are shown in Fig. 1 , where I + and I − represent the absorption spectra for the direction of magnetization ͑which is opposite to the direction of the majority spin͒ parallel and antiparallel to the photon helicity, respectively. The 2p 3/2 and the 2p 1/2 core absorption peaks are located at about 576 and 585 eV. We can recognize that the intensity of I + is larger than that of I − in the 2p 3/2 core absorption region, whereas the intensity of I + is smaller than that of I − in the 2p 1/2 region. In order to evaluate several physical parameters that control the physical properties of chromium telluride, we have analyzed the experimental spectra by means of a configuration interaction ͑CI͒ cluster model calculation with full multiplets assuming a ͓CrTe 6 ͔ 10− cluster. In this calculation, we have considered only with Te ions which are the first nearest neighbors for Cr ions, while the effect of the second nearest neighbor Cr ions have been neglected. A detailed procedure of this calculation is shown elsewhere. 
To perform the CI calculation, four adjustable parameters are introduced as follows: the charge-transfer energy ⌬ ϵ E͑d 4 L͒ − E͑d 3 ͒, the Coulomb interaction energy U dd between the 3d electrons, the hybridization energy V e͑g͒ ͓=− ͱ 3͑pd͔͒ and the octahedral crystal field splitting 10Dq. The calculated XMCD spectra of Cr 5 Te 6 and Cr 2 Te 3 are shown in Figs. 2͑b͒ and 2͑d͒ , respectively. We find that the calculated spectra reproduce not only the dispersive XMCD feature at the 2p 3/2 edge ͑A and B͒, but also the structures at the 2p 1/2 edge including the small positive structure found in the lower h region ͑C, D, and E͒ with the following parameters: ⌬ = −2.0 eV, U dd = 2.3 eV, V eg = 1.3 eV, and 10Dq = 0.7 eV for Cr 5 Te 6 and ⌬ = −1.5 eV, U dd = 2.3 eV, V eg = 1.3 eV, and 10Dq = 1.0 eV for Cr 2 Te 3 . The U dd = 2.3 eV has been estimated from the Cr M 23 VV Auger-electron spectra and the self convolution of the Cr 3d-derived spectra. 6 The value of V eg = 1.3 eV ͓͑pd͒ = −0.75 eV͔ has been evaluated by using the formula ͑pd͒ = pd ͑ប . The calculated result also shows that the averaged 3d electron number is 4.5, which is larger than 4 ͑Cr + ͒. Thus we interpret that the doped holes created by the Cr deficiency do not stay in the Cr 3d states but exist in the Te 5p orbitals for Cr 1−␦ Te. This result is supported by the band-structure calculation of Cr 1−␦ Te, where the hole pocket derived from the Te 5p state appears around ⌫ point in the Brillouin zone when the Cr vacancy is introduced in the material. 5 In summary, we have experimentally studied the Cr 2p XMCD spectra of Cr 5 Te 6 and Cr 2 Te 3 . The observed changes with the Cr vacancy in the XMCD spectra are found to be small. We have obtained the physical parameters ⌬ , U dd , V eg , and 10Dq by the analysis of the experimental spectra on the basis of the CI cluster model calculation. It is concluded from these results that the doped holes created by the Cr deficiency exist mainly in the Te 5p orbitals. 
